Introduction
Research shows that the inclusion of spray-dried blood products to nursery diets improves growth performance. However, different manufacturers of blood by-products utilize various types of drying and processing techniques. Past research at Kansas State University has shown a large amount of variation in spray-dried blood products within and between manufacturers. Most blood products that are commercially available are spray-dried. That processing method exposes the product to heat, which may decrease protein quality. Irradiation processing of these blood products may cause a decrease in antinutritional factors or cause structural changes within the protein, aiding in digest-ibility of the blood products. Therefore, our objective was to determine the effects of irradiation processing of different blood products on nursery pig growth performance.
Procedures
Experiment 1. This experiment was conducted in conjunction with an experiment to determine the impact of pH of blood meal on pig performance reported in the previous article. A total of 60 pigs (BW of 13.8 and 17 ± 2 d of age) was used in a 19-d growth assay. Pigs were blocked by weight and allotted to one of two dietary treatments. There were five pigs/pen and six pens/treatment. Pigs were housed in the Kansas State University Segregated Early Weaning Facility. Each pen was 4 × 4 ft and contained one self-feeder and one nipple waters to provide ad libitum access to feed and water. Initial temperature was 90°F for the first 5 d and was lowered approximately 3°F each week thereafter.
All pigs were fed the same pelleted SEW diet (Table 1) to 5 d postweaning. Then the pigs were switched to experimental diets containing 5% spray-dried blood meal or spray-dried blood meal that had been irradiated. All blood meal originated from the same lot. The spray-dried blood meal was irradiated at an average dose of 9.54 kGy (24 doses with a 7.2 kGy minimum and 11.8 kGy maximum dose).
Treatment diets were fed in meal form and formulated to contain 1.40% lysine, .90 Ca, and .54 available P . Diets also were balanced for Na and Cl concentrations (Table  1) . Average daily gain, ADFI, and F/G were determined by weighing pigs and measuring feed disappearance on d 5 after weaning and on d 7 and 14 (d 12 and 19 after weaning) of the treatment period. Blood meal samples were taken for analysis to determine bacterial concentrations prior to manufacturing of the complete diet. Experiment 2. A total of 180 pigs (BW of 13.1 lb and 17 ± 2 d of age) was used in a 24 d growth assay to determine the effects of source, processing technique, and irradiation of spray-dried animal plasma on nursery pig performance. There were five pigs/pen and six pens/treatment. Pigs were housed in an environmentally controlled nursery in 5 × 5 ft pens located at the Kansas State University Swine T eaching and Research Center. All pens contained one self-feeder and nipple water to provide ad libitum access to feed and water.
Treatment diets were fed in meal form from d 0 to 10, and included a control diet containing no animal plasma and five additional diets containing 5 % spray-dried animal plasma from two different sources and processing techniques. From source 1, treatment diets consisted of plasma that had been spraydried, spray-dried then irradiated, or freeze dried then irradiated. From source 2, treatment diets consisted of plasma that had been spray-dried or spray-dried then irradiated. The spray-dried animal plasma was irradiated at an average dose of 9.75 kGy (8 doses with a 9.50 kGy minimum and 10.00 kGy maximum dose). All treatment diets were formulated to contain 1.50% lysine, .89 Ca, and .54 available P. Diets also were balanced for Na and Cl concentrations (Table 1) . A common Phase II diet was fed from d 10 to 24 (Table  1 ). The ADG, ADFI, and F/G were determined by weighing pigs and measuring feed disappearance on d 5, 10, and 24 after weaning. Spray-dried animal plasma samples were taken prior to manufacturing of the complete diet, and feed samples were obtained at the initiation of the experiment for analysis to determine bacterial concentrations within each treatment.
Results and Discussion
Experiment 1. From d 0 to 7, pigs fed irradiated spray-dried blood meal had improved (P<.03) ADG and ADFI and tended (P<.13) to have improved feed efficiency (Table 2) . From d 7 to 14, both ADG and F/G (P<.09) improved moderately with irradiated spray-dried blood meal, but ADFI was not affected. For the entire treatment period, pigs fed irradiated spray-dried blood meal had improved (P<.02) ADG and F/G and showed a tendency to increase food intake (P<.13). Irradiation of the spray-dried blood meal reduced the bacterial concentration from 6.6 × 10 6 to 9.0 × 10 1 . Experiment 2. From d 0 to 5, pigs fed irradiated spray-dried animal plasma had increased ADG (P<.05) and ADFI (P<.10) compared to those fed regular spray-dried animal plasma, regardless of source (Table 3 ). In addition, pigs fed source two nonirradiated plasma had improved ADG and F/G (P<.05) compared to those fed the control diet, whereas those fed spray-dried animal plasma source one did not. From d 5 to 10, pigs fed spray-dried animal plasma source 2 plasma had increased ADG and ADFI (P<.05) compared with the control diet without spraydried animal plasma. For d 0 to 10, ADG (P<.05) and ADFI (P<.10) was greater for pigs fed irradiated spray-dried animal plasma versus animal plasma that was not irradiated. Freeze-dried and irradiated plasma did not improve growth performance compared to plasma from the same source that had been spray-dried then irradiated.
From d 10 to 24, ADFI was improved (P<.05) for pigs previously fed diets containing spray-dried animal plasma that was irradiated versus spray-dried animal plasma that was not. In addition, pigs fed irradiated spray-dried animal plasma were heavier (P<.05) at the conclusion of the trial compared to those fed the control diet, whereas pigs on the treatment diets with regular spraydried plasma were not.
Irradiation reduced the bacterial concentration in the spray-dried animal plasma, regardless of source (Table 3 ). In addition, this proved to be beneficial in reducing the total bacteria load in the whole diet. However, the counts indicated that a lot of bacteria exist in other feed ingredients of the nursery diets.
In conclusion, irradiation of spray-dried blood meal and animal plasma improved growth performance. Whether the response to irradiated blood products was from a reduction in total bacterial concentration, an in-crease in digestibility of the protein portion, or another reason is unclear and needs to be investigated further. Freeze-dried then irradiated plasma showed no advantage over spraydried then irradiated plasma, indicating that protein damage from heat occurring during the spray-drying process is not a concern and that freeze-drying offers no further benefits. Furthermore, differences between sources of spray-dried animal plasma were evident in our study.   a A total of 60 pigs (five pigs per pen and six pens per treatment) with an average initial BW of 14.95 lb at the beginning of phase II. All pigs were fed a common SEW diet for the first 5 days. Thus, d 0 of the experiment is actually 5 d after weaning. Growth performance for the first 5 d after weaning was: ADG, .24 lb; ADFI, .23 lb; and F/G, .96. b Irradiated at an average dose of 9.54 kGy (24 doses with a 7.2 kGy minimum and 11.8 kGy maximum dose). c Initial pig weight (d 5 postweaning) was used as a covariate in the growth performance statistical analysis. d Samples obtained prior to manufacturing of complete diet. j Samples obtained prior to manufacturing of complete feed. k Samples obtained at initiation of the feeding experiment.
